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(54) TIRE PRESSURE MONITORING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable recognition of a 
measurement value corresponding to a correct wheel position 
and an alarm by making a specific wireless signal correspond 
to a wheel placed adjacently to a reception antenna providing 
the maximum radio wave intensity value during a specific time 
interval. 

SOLUTION: Four reception antennas A to N for example 
placed adjacently to respective wheels such as wheel rims are 
connected to a sum multiple node S via connection lines 5 to 8 
with transistors 19 to 22 functioning as switches inserted. The 
sum multiple node S is coupled to a receiver 15 via a filter 14. 
The receiver 15 not only demodulates received signals but also 
senses radio wave intensity applied to the sum multiple node S 
in a specific time interval for inputting via an ADD-converter 16 
to a microcomputer 18. The microcomputer 18 makes a specific wireless signal correspond to a 
wheel placed adjacently to a reception signal providing the maximum radio wave intensity during the 
specific time interval to identify the wheel. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 



29.07.2003 
27.02.2007 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the inflation pressure monitoring apparatus for the car which has two or more wheels 
equipped with a pneumatic tire — it is - signal generation equipment; which gives the pneumatic 
pressure in the pneumatic tire, the electric pressure signal corresponding to [ sense tire 
temperature additionally and ] said pneumatic pressure, and the electric temperature signal 
corresponding to [ when it corresponds ] said tire temperature in each wheel 

- Each receiving antenna which adjoined each corresponding wheel and was applied to the 
structure of a car fixed (A, B, C...N); 

- A transmitting means to generate at least the radio signal which consists of a control signal 
corresponding to said electric pressure signal, and a control signal corresponding to [ when it 
corresponds ] said electric temperature signal in order to carry out remote transmission to said 
each receiving antenna in each wheel; 

- the inflation-pressure monitoring apparatus which is a central evaluation means for evaluating 
said radio signal in said car, and consists of central evaluation means [ for giving the information 
about the situation of each tire to the operator of said car ]; — it is - what is connected through 
a path cord (a, b, c...n) with all said receiving antennas (A, B, C...N) respectively separate from 
the single receiving means combined with said central evaluation equipment — it is — ; 

- Said receiving means consists of a multiplexer circuit which has connected with said receiving 
means the receiving antenna with which many [ one selected receiving antenna or ] were chosen 
for every time interval.; 

- Further, said receiving means senses the radio field intensity of each specific radio signal, and 
sorts out the specific receiving antenna which gives the maximum of the radio field intensity of 
the radio signal received between said specific time intervals.; 

- It is the inflation pressure monitoring apparatus characterized by being what becomes that a 
central evaluation means matched with the specific wheel which adjoined said specific receiving 
antenna which gives the maximum of the radio field intensity of the radio signal received 
between said specific time intervals in the specific radio signal, and has been arranged in this 
way. 

[Claim 2] It is the inflation pressure monitoring apparatus according to claim 1 designed so that 
said radio signals are a harmonic ringing and a RF signal modulated at least by the control signal 
and the digital signal which consists of identification code or a signal, and/or a check digit 
further additionally at least, said receiving antenna (A, B, C...N) and said receiving means may be 
designed so that said RF signal may be received, and said central evaluation equipment can 
evaluate said digital signal. 

[Claim 3] Sorting of a specific receiving antenna (A, B, C...N) which gives evaluation of the signal 
strength sensed by said receiving means and the maximum of signal strength is an inflation 
pressure monitoring apparatus according to claim 2 which is what is made by said harmonic 
ringing. 



[Claim 4] It is the inflation pressure monitoring apparatus according to claim 1 which is what 
each change means is inserted in each path cord (a, b, c...n), and drives said change means by 
said multiplexer circuit the time-control multiplexer method. 

[Claim 5] Said multiplexer circuit is an inflation pressure monitoring apparatus according to claim 
4 which is what merely maintains two change means to an ON state, and converts many change 
means or all change means into coincidence at an ON state only one single change means or 
while receiving said the radio signal, and is maintained after that in the predetermined time 
interval which receives a radio signal. 

[Claim 6] Said multiplexer circuit converts many change means or all change means into an ON 
state, before receiving - radio signal. - In time amount until the antenna which it is, and 
evaluates the synchronizing signal and gives the strongest RF signal after a radio signal reaches 
is determined While changing one after another continuously, converting a means into an OFF 
state and receiving the control signal of said the radio signal continuously after an appropriate 
time [ - ] The inflation pressure monitoring apparatus according to claim 5 which converts many 
change means or all change means into an ON state in order to carry out multi-pass reception 
of this control signal with many receiving antennas (A, B, C...N). 

[Claim 7] In time amount until the antenna which it is and gives the strongest RF signal is 
determined while said multiplexer circuit receives the synchronizing signal of - radio signal Only 
one single change means or a two free change means is converted into an ON state one after 
another. - The inflation pressure monitoring apparatus according to claim 5 which converts many 
change means or all change means into an ON state in order to carry out multi-pass reception 
of this control signal with many receiving antennas (A, B, C...N) while receiving the control signal 
of said that radio signal continuously after that. 

[Claim 8] Each change means is an inflation pressure monitoring apparatus according to claim 4 
which is what consists of diode. 

[Claim 9] Each change means is an inflation pressure monitoring apparatus according to claim 4 
which is what consists of a transistor. 

[Claim 10] Each path cord (a, b, c...n) is an inflation pressure monitoring apparatus according to 
claim 4 combined with the common sum m^jor node (S) in the latter part of each change means. 
[Claim 1 1] For the signal strength formed in a sum m^jor node (S), the signal strength which is 
sent to a receiving means and shown in said receiving means is the inflation pressure monitoring 
apparatus according to claim 10 changed into a digital signal on the strength by the analog- 
digital converter. 

[Claim 12] In addition to the sum m^jor node (S) which results in said receiving means, said 
central evaluation equipment consists of a microprocessor and a multiplexer circuit, and is the 
following functions. : - Each antenna (A, B, C...N) is scanned one after another in the signal 
strength shown in a specific receiving antenna (A, B, C...N) by the multiplexer circuit by the 
time-control multiplexer method, respectively.; 

- Supposing the signal strength which deserves being received is shown in a certain specific 
receiving antenna, this specific receiving antenna (for example, A) will be chosen.; 

- A receiving means is connected to one of other remaining antennas (A, B, C ... or N), 
synchronizing with each data bit.; 

- In a sum major node (S) ? RF output from two receiving antennas (for example, A+B) supplied to 
coincidence is applied.; 

- It is determined which receiving antenna (A or B) gives the maximum signal strength by the 
comparison of signal strength ("A" and ("A+B")).; 

- A more powerful receiving antenna (A or B) has an ON state maintained as a selected 
receiving antenna in the following bit spacing.; 

- The above process is an inflation pressure monitoring apparatus according to claim 1 which is 
what demonstrates the function in which the specific receiving antenna which is repeated about 
the remaining receiving antenna (C ... N), and gives the maximum signal strength is finally sorted 
out. 

[Claim 13] Said synchronizing signal is an inflation pressure monitoring apparatus according to 
claim 2 which consists of about 8-16 bits. 



[Claim 14] the multi-pass receiver used for an inflation pressure monitoring apparatus according 
to claim 1 — it is - two or more receiving antennas (A, B, C...N) which adjoin each transit wheel 
at least, are arranged fixed at the structure of a car, and correspond to each specific wheel, 
respectively — having — ; 

- Said all receiving antennas (A, B, C...N) are connected through the path cord (a, b, c.n) 
respectively separate from a single receiving means.; 

- Said receiving means consists of a multiplexer circuit which has connected with said receiving 
means the receiving antenna with which many [ one selected receiving antenna or ] were chosen 
for every time interval.; 

- Further, said receiving means senses the radio field intensity of each specific radio signal, and 
sorts out the specific receiving antenna which gives the maximum of the radio field intensity of 
the radio signal received between said specific time intervals.; 

- The multi-pass receiver with which said central evaluation means is characterized by being 
that which makes it possible to match with the specific wheel which adjoined said specific 
receiving antenna which gives the maximum of the radio field intensity of the radio signal 
received between said specific time intervals in the specific radio signal, and has been arranged 
in this way. 

[Claim 15] It is the multi-pass receiver according to claim 14 designed so that radio signals are a 
harmonic ringing and a RF signal modulated at least by the control signal and the digital signal 
which consists of identification code or a signal, and/or a check digit further additionally at least, 
a receiving antenna (A, B, C.N) and a receiving means may be designed so that said RF signal 
may be received, and central evaluation equipment can evaluate said digital signal. 
[Claim 16] Sorting of a specific receiving antenna (A, B, C...N) which gives evaluation of the 
signal strength sensed by the receiving means and the maximum of signal strength is a multi- 
pass receiver according to claim 15 which is what is made by said harmonic ringing. 
[Claim 17] It is the multi-pass receiver according to claim 14 which is what each change means 
is inserted in each path cord (a, b, c.n), and drives said change means by said multiplexer circuit 
the time-control multiplexer method. 

[Claim 18] Said multiplexer circuit is a multi-pass receiver according to claim 17 which is what 
merely maintains two change means to an ON state, and converts many change means or all 
change means into coincidence at an ON state only one single change means or while receiving 
said the radio signal, and is maintained after that in the predetermined time interval which 
receives a radio signal. 

[Claim 1 9] Said multiplexer circuit converts many change means or all change means into an ON 
state, before receiving - radio signal.; 

- After a radio signal reaches, in time amount until the antenna which it is, and evaluates the 
synchronizing signal and gives the strongest RF signal is determined, change one after another 
continuously and convert a means into an OFF state.; 

- The multi-pass receiver according to claim 18 which converts many change means or all 
change means into an ON state in order to carry out multi-pass reception of this control signal 
with many receiving antennas (A, B, C...N) while receiving the control signal of said that radio 
signal continuously after an appropriate time. 

[Claim 20] In time amount until the antenna which it is and gives the strongest RF signal is 
determined while a multiplexer circuit receives the synchronizing signal of - radio signal Only one 
single change means or a two free change means is converted into an ON state one after 
another. - The multi-pass receiver according to claim 18 which converts many change means or 
all change means into an ON state in order to carry out multi-pass reception of this control 
signal with many receiving antennas (A, B, C.N) while receiving the control signal of said that 
radio signal continuously after that. 

[Claim 21] Each change means is a multi-pass receiver according to claim 17 which is what 
consists of diode. 

[Claim 22] Each change means is a multi-pass receiver according to claim 17 which is what 
consists of a transistor. 

[Claim 23] Each path cord (a, b, c.n) is a multi-pass receiver according to claim 17 combined 



with the common sum major node (S) in the latter part of each change means. 

[Claim 24] For the signal strength formed in a sum m^jor node (S), the signal strength which is 

sent to a receiving means and shown in said receiving means is the multi-pass receiver 

according to claim 23 changed into a digital signal on the strength by the analog-digital 

converter. 

[Claim 25] In addition to the sum m^jor node (S) which results in said receiving means, said 
central evaluation equipment consists of a microprocessor and a multiplexer circuit, and is the 
following functions. : - Each antenna (A, B, C...N) is scanned one after another in the signal 
strength shown in a specific receiving antenna (A, B, C...N) by the multiplexer circuit by the 
time-control multiplexer method, respectively.; 

- Supposing the signal strength which deserves being received is shown in a certain specific 
receiving antenna, this specific receiving antenna (for example, A) will be chosen.; 

- A receiving means is connected to one of other remaining antennas (A, B, C ... or N), 
synchronizing with each data bit.; 

- In a sum m^jor node (S), RF output from two receiving antennas (for example, A+B) supplied to 
coincidence is applied.; 

- It is determined which receiving antenna (A or B) gives the maximum signal strength by the 
comparison of signal strength ("A" and ("A+B")).; 

- A more powerful receiving antenna (A or B) has an ON state maintained as a selected 
receiving antenna in the following bit spacing.; 

- The above process is a multi-pass receiver according to claim 14 which is what demonstrates 
the function in which the specific receiving antenna which is repeated about the remaining 
receiving antenna (C ... N), and gives the maximum signal strength is finally sorted out. 

[Claim 26] A synchronizing signal is a multi-pass receiver according to claim 15 which consists 
of about 8-16 bits. 

[Claim 27] A receiving means is a multi-pass receiver according to claim 14 each of these 
receiving antennas of whose are the things corresponding to [ consist of four receiving antennas 
(... A, B, C, N), and ] one transit wheel of an automobile. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inflation pressure monitoring apparatus 
which consists of each signal generation equipment in each wheel, each receiving antenna for 
every wheel, each transmitting means for carrying out remote transmission of the radio signal to 
the above-mentioned receiving antenna in each wheel, and a central evaluation means for 
evaluating the radio signal concerned in order to give a car operator the information about the 
situation of each tire. 

[0002] Furthermore, this invention relates to the multi-pass receiver especially 4-fold receiver, 



or 5-fold receiver for such an inflation pressure monitoring apparatus. The inflation pressure 
monitoring apparatus concerning this invention is used about the car for land and aircraft by 
which many pneumatic tires are applied, and it deals in it. Preferably, this inflation pressure 
monitoring apparatus is used as equipment of an acting-as monitor of tire internal pressure of 
automatic transportation, such as automobile, truck, and bus, sake, and it deals in it 
[0003] Although the case where the inflation pressure monitoring apparatus concerning this 
invention is hereafter applied to the automobile by which it is equipped with four tires which 
acted as the monitor is explained, as for the inflation pressure monitoring apparatus concerning 
this invention, application is not limited only to such an automobile. Furthermore, according to a 
request, it acts as the monitor also of the pneumatic pressure in a reserve wheel 
[0004] 

[Description of the Prior Art] The inflation pressure monitoring apparatus of a type which was 
described above is indicated by reference DE-C No. 3930479 [ two to ]. According to this 
reference, the receiver according to individual accompanies each wheel possessing a sending 
set. Typically, each receiver is constituted by the ferrite rod which has a receiving antenna and a 
well-known receiving circuit. The power which a receiving circuit needs is supplied from the 
power supply of a car. The above-mentioned receiving circuit consists of an output unit 
connected with the display laid in the instrument panel of a car etc. by the path cord. The 
above-mentioned display includes the weighting network which matches the signal pulse given 
from a certain specific transmission/receiving means with the corresponding wheel display. 
[0005] According to the well-known inflation pressure monitoring apparatus, the sending set in a 
wheel and the corresponding receiving antenna which has a receiving circuit are only connected 
by this receiving antenna arranged [ as opposed to / only / the wheel which acts as a monitor ] 
specially. In practice, it is found out that this mere connection is often insufficient. The sending 
set is arranged at the wheel to rotate and is often interrupted with a wheel rim and the wall of a 
pneumatic tire. Rotation of a wheel is ****** also about the imperfection of a receive state. The 
deletion deletion of the signal is carried out by the signal disappearance and/or reflection of a 
receiving antenna in an installation. Furthermore, the high signal strength it is not only received 
by the correspondence antenna with which the radio signal generated with the sending set 
adjoins dependability **** signal transduction directly, but received by other receiving antennas 
installed in the car is required. Moreover, a large amount of costs start equipping the perfect 
receiving set corresponding to each wheel. 

[0006] Reference DE-C No. 3605097 [ two to ] is related with the equipment for the decision of 
the value in the traveller of a car, especially an airplane measured in that wheel how many sets. 
About a large-sized airplane, the die length of the path cord which connects between the central 
processing units estimated as the sensor installed in the wheel must be set to 30m or more, 
therefore, if possible, must lessen the number of the path cords. A pressure signal is inputted 
into a path cord through an accommodation transformer, the secondary of the accommodation 
transformer corresponds to the tire part to rotate, and a primary side corresponds to the 
adjoining stationary tire part. A current is supplied to the time amount set up beforehand by only 
one path cord, and a measurement signal is transmitted to it by the same line. In order to 
transmit the brake temperature of a further predetermined wheel in addition to inflation pressure, 
a temperature signal must be transmitted through the "mistaken" path cord which is not an 
operating state at the time. A temperature signal is matched with the wheel which would be in 
operating state then exactly with multiplexer equipment through this "mistaken" path cord. This 
well-known system does not carry out remote transmission of the signal. Moreover, it is received 
from some wheels and the problem which chooses one signal from two or more pressure signals 
supplied to one receiving means at coincidence is not produced. 

[0007] Reference DE-A No. 420591 1 [ one to ] is indicating the equipment for the pneumatic 
pressure monitoring of the car wheel equipped with a pneumatic tire. A signal is transmitted to a 
central receiver from each rotating wheel by the remote transmitting approach, for example. The 
special identification code which shows the wheel to which a pressure signal corresponds is 
added. The receiving set has memory and the identification code of each wheel is memorized by 
memory. A specific wheel is determined by the identity of the identification code which remote 



transmission was carried out and was received, and the memorized identification code. A 
multiplexer circuit is not described into reference in connection with a well-known receiver 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is the inflation pressure 
monitoring apparatus of an above-mentioned type, and a certain specific wheel which sent the 
radio signal constitutes the receiver and a certain radio signal from evaluation equipment made 
to correspond to high-reliability simply, and it is in the place which offers the inflation pressure 
monitoring apparatus which the operator of a car can recognize about the measured value and 
warning corresponding to a right wheel location. 

[0009] Moreover, the purpose of this invention is also in the place which raises the transmitting 

dependability of the above-mentioned inflation pressure monitoring apparatus as much as 

possible by carrying out multi-pass reception with at least four receiving antennas. 

[0010] Furthermore, the purpose of this invention is also in the multi-pass receiver constituted 

simply for the above-mentioned inflation pressure monitoring apparatus, and ****** which offers 

4-fold receiver or 5-fold receiver especially. 

[0011] 

[Means for Solving the Problem] the inflation pressure monitoring apparatus for the car which 
has two or more wheels which this invention equipped with the pneumatic tire — it is - signal 
generation equipment; which gives the pneumatic pressure in the pneumatic tire, the electric 
pressure signal corresponding to [ sense tire temperature additionally and ] said pneumatic 
pressure, and the electric temperature signal corresponding to [ when it corresponds ] said tire 
temperature in each wheel 

- Each receiving antenna which adjoined each corresponding wheel and was applied to the 
structure of a car fixed (A f B, C...N); 

- A transmitting means to generate at least the radio signal which consists of a control signal 
corresponding to said electric pressure signal, and a control signal corresponding to [ when it 
corresponds ] said electric temperature signal in order to carry out remote transmission to said 
each receiving antenna in each wheel; 

- the inflation-pressure monitoring apparatus which is a central evaluation means for evaluating 
said radio signal in said car, and consists of central evaluation means [ for giving the information 
about the situation of each tire to the operator of said car ]; — it is - what is connected through 
a path cord (a, b, c...n) with all said receiving antennas (A, B, C...N) respectively separate from 
the single receiving means combined with said central evaluation equipment — it is — ; 

- Said receiving means consists of a multiplexer circuit which has connected with said receiving 
means the receiving antenna with which many [ one selected receiving antenna or ] were chosen 
for every time interval.; 

- Further, said receiving means senses the radio field intensity of each specific radio signal, and 
sorts out the specific receiving antenna which gives the maximum of the radio field intensity of 
the radio signal received between said specific time intervals.; 

- It is the inflation pressure monitoring apparatus which is what becomes that a central 
evaluation means matched with the specific wheel which adjoined said specific receiving antenna 
which gives the maximum of the radio field intensity of the radio signal received between said 
specific time intervals in the specific radio signal, and has been arranged in this way. 

[0012] moreover, the multi-pass receiver with which this invention is used for the above- 
mentioned inflation pressure monitoring apparatus — especially — 4-fold receiving means or 5- 
fold receiving means — it is - from two or more receiving antennas (A, B, C...N) which adjoin 
each transit wheel at least, are arranged fixed at the structure of a car, and correspond to each 
specific wheel, respectively — becoming — ; 

- Said all receiving antennas (A, B, C...N) are connected through the path cord (a, b, c...n) 
respectively separate from a single receiving means.; 

- Said receiving means consists of a multiplexer circuit which has connected with said receiving 
means the receiving antenna with which many [ one selected receiving antenna or ] were chosen 
for every time interval.; 

- Further, said receiving means senses the radio field intensity of each specific radio signal, and 



sorts out the specific receiving antenna which gives the maximum of the radio field intensity of 
the radio signal received between said specific time intervals.; 

- It is the multi-pass receiver which is that which makes it possible to match with the specific 
wheel which said central evaluation means adjoined said specific receiving antenna which gives 
the maximum of the radio field intensity of the radio signal received between said specific time 
intervals in the specific radio signal, and has been arranged in this way. 

[0013] The inflation pressure monitoring apparatus in this invention needs only one receiving 
means regardless of the number of the receiving antennas in a car. Even if it is the automobile 
which has four transit wheels, therefore is the case where it has four receiving antennas which 
adjoined each wheel and have been arranged at the structure of an automobile, only only one 
receiving means is required. Therefore, three receiving sets can be saved compared with the 
well-known inflation pressure monitoring apparatus in the DE-C No. 3930479 [ two to ] 
reference mentioned above. Furthermore, this invention makes it possible to match a certain 
radio signal with the specific wheel which transmitted the radio signal with high-reliability by the 
multiplexer circuit. 

[0014] After sorting out the receiving antenna which is in the time interval of a certain radio 
signal, and gives the maximum of radio field intensity, many receiving antennas or multi-pass 
reception which converts all receiving antennas into the receive mode preferably, and secures 
the high-reliability of transmission for the control signal of the above-mentioned radio signal by 
[ many ] receiving with all receiving antennas preferably can be carried out. Matching with many 
radio signals and one corresponding wheel location can improve the hit dependability of matching 
in the radio signal which follows it from a radio signal by being equalized in long time amount 
rather than it consists of some radio signals which a certain specific wheel follows at least. 
[0015] Furthermore, in the gestalt of desirable operation of this invention, a multi-pass receiving 
means constituted simply by which the high transmitting dependability of the above-mentioned 
inflation pressure monitoring apparatus is securable can be offered 
[0016] 

[Embodiment of the Invention] The inflation pressure monitoring apparatus of this invention is 
explained further below at a detail. This invention relates mainly to the means and equipment of 
a receiving side of a car. Well-known equipment can be used about the equipment of transmitting 
sides, such as signal generation equipment by the side of a wheel, and a sending set. The 
equipment of such a transmitting side can be installed in a tire valve given in reference DE-C 
No. 3930479 [ two to ], or DE-C No. 4303583 [ two to ]. 

[0017] Moreover, the equipment of such a transmitting side can be installed in the valve cap with 
which the bulb tube of a well-known automobile tire valve given in reference DE-C No. 3930480 
[ two to ] or DE-C No. 4303591 [ two to ] is equipped at a screwed type. Furthermore, the 
equipment of such a transmitting side may be fixed to the wheel rim of an automobile tire as 
indicated by other reference. In the rotating wheel of an automobile, by the control signal which 
shows the actual inflation pressure force especially, and request, I hear that the equipment of 
such a transmitting side generates the radio signal of the RF-signal format which consists of a 
control signal which shows tire temperature additionally [ when it corresponds ], and an 
important thing has it the most important actual condition data of a pneumatic tire, and at least 
here. 

[0018] typical — as the above-mentioned radio signal — a mega hertz (MHz) band — for 
example, 200MHz or more, frequency (about 433MHz or about 900MHz) of a modulation RF signal 
is suitable, and preferably usable. Furthermore, preferably, the data transmitted in remote 
transmission exist in the form of digital data, and make possible the amplitude modulation or the 
frequency modulation of a carrier frequency about the above-mentioned digital data again. A 
desirable radio signal consists of an about 60-80-bit digital format. Such a radio signal becomes 
an alignment code, i.e., an about 8-16-bit signal, and identification code, i.e., a type target, from a 
32 bits signal, an about 4-16-bit control signal, and a check digit. Typically, transmission of the 
radio signal of the above-mentioned type takes the time amount of several mm second from a 
divisor microsecond. As a transmitting means which can be used preferably, the radio signal 
which consists of about 80 bits can be transmitted by about 5 mses. 



[0019] One receiving antenna corresponds to each wheel which has a transmitting means 
according to individual. This receiving antenna adjoins the wheel concerned and is installed fixed 
in the structure of an automobile, for example, the corresponding wheel case, etc. This receiving 
antenna is optimized by the well-known approach, in order to receive the RF signal of the 
above-mentioned wheel by the electronic means. The recovery and decode of a signal which 
were received are performed by a receiving means and the evaluation means. Preferably, the 
above-mentioned receiving means is designed so that the sensibility may be abbreviation minus 
100 - minus 120dB. 

[0020] The above-mentioned receiving means and the above-mentioned evaluation means can 
be carried in the central part of an automobile. This receiving means and an evaluation means 
are combined, it is good also as one single unit, and has a control unit or evaluation equipment of 
a microprocessor format with the receiver in this case, and the above-mentioned control unit 
and/or the above-mentioned microprocessor consist of many switching devices (decode) and 
logical elements. Furthermore, these switching devices include the multiplexer circuit. This unit 
can be carried in the trunk of an automobile. This unit is connected to the interface of an 
instrument panel or a mounted computer by the path cord for signal transmissions. As other 
approaches, one single receiving means may be prepared and you may connect by the evaluation 
equipment and the path cord in the place which left this spatially. 

[0021] According to the essential description of this invention, all receiving antennas are 
combined only with one single receiving means. The path cord according to individual connects 
each receiving antenna (henceforth an "antenna"), and the above-mentioned receiving means. 
According to arrangement of the central unit which constitutes a receiving means or the above- 
mentioned receiving means, these path cords may be different die length, and the signal by which 
harness ****** is carried out in a path cord in this case produces attenuation which 
corresponds and is different. In such a case, the measured radio field intensity is estimated in 
addition (for example, microprocessor), and compensates such attenuation originating in 
equipment. Typically, in the range of this invention, it is not necessary to install amplifier in from 
an antenna before a receiving means. 

[0022] It changes to each path cord and a means is inserted. Typically, the switching time for 1 
or less microsecond is required. Therefore, a desirable change means consists of diode or a 
transistor. By the time-control multiplex mode, each change means connects a certain specific 
antenna to the above-mentioned receiving means by the multiplexer circuit, or (ON state) 
separates a certain specific antenna from the above-mentioned receiving means (OFF state). 
[0023] The multiplexer circuit is known by this contractor and it is not necessary to explain it to 
a detail here. Typically as an especially suitable multiplexer circuit for this invention, many of 
these switches are appropriately controlled including many switches and a control unit like a 
microprocessor. Unlike the usual multiplexer circuit or multiplexer switching board which 
maintains only only one switch per time interval to an ON state, in this invention, what can 
maintain many switch or all switches to an ON state between a certain specific time intervals 
can be used suitably. 

[0024] The radio field intensity given to each antenna is scanned and accumulated 
fundamentally, and there is a lot of possibility in the approach for sorting out one antenna which 
gives the maximum radio field intensity for every time interval. For this purpose, each antenna is 
controlled by the time-control multiplexer approach from a degree to a degree, the radio field 
intensity in each antenna is determined and saved, and the antenna which each other is 
compared and gives the maximum radio field intensity is determined. In this case, in this 
invention, it is not limited especially about the decision approach of an antenna of giving the 
maximum radio field intensity. 

[0025] Preferably, the addition approach by which two different antennas are combined with one 
sum major node by coincidence is applied. In this case, the so-called "diversity receiver" is 
formed, and a RF signal is caught in two different locations (antenna). In addition to the concrete 
operation of specification of a wheel, further, this approach has the profitableness which can 
secure high receiving dependability, also when a certain specific transmitter has been arranged 
to an antenna at fault (attenuation of the electric wave by reflection). 



[0026] In this case, the following operations are realized by the suitable evaluation equipment, 
receiving means, and multiplexer circuit which have the microprocessor to which the sum major 
node was added. : - Each antenna is scanned one after another in the radio field intensity shown 
in a specific receiving antenna by the multiplexer circuit by the time-control multiplexer method, 
respectively.; 

- Supposing the radio field intensity which deserves being recorded is shown in a certain specific 
receiving antenna, this specific receiving antenna will be chosen.; 

- A receiving means is connected to one of other remaining antennas, synchronizing with each 
data bit.; 

- In a sum m^jor node, RF output from two receiving antennas supplied to coincidence is 
applied.; 

- It is determined which receiving antenna (A or B) gives the maximum radio field intensity by 
the comparison ("A" and ("A+B")) of radio field intensity.; 

- A more powerful receiving antenna (A or B) has an ON state maintained as a selected 
receiving antenna in the following bit spacing.; 

- The above process is repeated about the remaining receiving antenna, and, finally the specific 
receiving antenna which gives the maximum radio field intensity is sorted out. 

[0027] Since a receive state is improved for every selection between each bit spacing by this 
approach, by it, a receiving means becomes possible [ approaching the maximum input signal 
without loss of a data bit ]. Once the strongest antenna is determined, the wheel corresponding 
to it will be evaluated further, and will be corrected until it reaches the last bit of a radio signal. 
Preferably, each radio signal consists of each wheel and characteristic identification code 
corresponding to that transmitting means additionally, and, thereby, can be additionally 
contributed to this evaluation performed further. Therefore, whenever the possibility of incorrect 
evaluation results in the following radio signal which follows it from one radio signal for every bit 
of a radio signal again, it decreases. Consequently, it becomes possible with very simple 
structure to match with the "transmitting wheel" which corresponds one radio signal by the 
minimum radio signal with advanced hit dependability with a small number of component 
[0028] The approach of sorting out the antenna which gives the maximum radio field intensity 
mentioned above is applicable into a total of one persistence time of a radio signal. However, as 
for this sorting, it is desirable to perform only in the persistence time of the synchronizing signal 
of a radio signal. Such a synchronizing signal can be made into 8-16 bits in the initial phase of a 
radio signal, for example. This synchronizing signal does not include any data information about a 
control signal. Even if a number of bits of this synchronizing signal lose in a selection process, 
matching of a right wheel will be possible by evaluating the above-mentioned synchronizing 
signal. In this case, decode and evaluation of a control signal are performed when final 
correspondence with a radio signal and a wheel is decided. 

[0029] Once matching with the wheel in which a certain specific radio signal and it originate is 
finally established, in the gestalt of still more advantageous operation of this invention, all 
antennas will be especially connected to a receiving means during decode of a control signal, and 
the period of evaluation in the second half phase of this radio signal at coincidence during the 
decode of the remaining part of this radio signal performed continuously preferably, and the 
period of evaluation. This kind of a change and the control mode raise transmitting dependability 
intentionally. The loss of signal effectiveness in one antenna produced by rotation of a wheel etc. 
is because it is compensated by one or normal reception of the same radio signal in other 
antennas beyond it. 

[0030] Therefore, it sets in the gestalt of desirable operation of this invention. Since a 
multiplexer circuit matches identification (sorting of the antenna of the maximum radio field 
intensity), and a certain specific radio signal with the wheel in which it originates in a 
predetermined time interval during reception of a radio signal Only one number limited [ which 
were limited and was single-switched ], for example, two switches, is set to a connection 
condition (ON state), and many switches while the control signal of the same radio signal is 
received at least after that or all switches are set to a connection condition at coincidence. 
[0031] For example, the change means or all the change means of a - many are converted into 



an ON state before receiving a radio signal.; 

- Convert a switch into an OFF state one after another continuously in time amount until the 
antenna which it is especially, and evaluates the synchronizing signal and gives the strongest RF 
signal is determined after receiving a radio signal.; 

- While receiving the control signal of this radio signal continuously after an appropriate time, in 
order for many receiving antennas to attain multi-pass reception of this control signal, the 
multiplexer circuit which converts many switch or all switches into an ON state can be 
mentioned. 

[0032] In this case, while evaluating a synchronizing signal, it is the number of the antennas 
connected, and by the time the antenna of the maximum radio field intensity is determined, it will 
decrease continuously. 

[0033] In other changes and the control mode which are replaced with an above-mentioned thing 
A multiplexer circuit is set during transmission of the synchronizing signal of a certain specific 
radio signal. Only one single switch or a two free switch is converted into an ON state one after 
another. And the above-mentioned multiplexer circuit In order to attain multi-pass reception of 
this control signal by many antennas, many switch or all switches are converted [ be / it / 
under / transmitting / of the control signal of that same radio signal following it / setting ] into 
an ON state. 

[0034] a multi-pass receiving device [ in / by drawing 1 / the gestalt of desirable operation of 
this invention ] — the switching diagram of an adult is shown. Although drawing 1 and the 
following examples explain this invention further, this invention is not limited to these. 
[0035] A receiving means and an evaluation means consist of a construct shown in drawing 1 in 
the gestalt of desirable operation of this invention. In the case of the passenger car which 
consists of four transit wheels, four receiving-antenna A (1), B (2) and C (3), and N (4) are 
prepared. Path cord a (5), b (6), c (7), and n (8) result [ from each antenna of A, B, C, and N ] in 
sum major node S (13). Into each path cord a, b, and c and n, the transistor (19, 20, 21, 22) which 
acts as the diode which acts as a switch, or a switch is inserted. A receiving means and 
evaluation equipment have the microcontroller (18) which equipped the input multiplexer circuit. 
[0036] It results in the path cords a, b, c, and n to which many control-line a' (12), b' (11), c (10), 
and n' (9) correspond from the above-mentioned microcontroller, a corresponding switch is 
controlled, and one or the switch beyond it is converted into an OFF state or an ON state. 
Therefore, the above-mentioned microcontroller can record whether in the specific time interval 
with which antenna, it changes to sum m^jor node S. The above-mentioned sum m^jor node S is 
combined with the receiver (15) through the filter (14). 

[0037] The above-mentioned receiver also has the work which senses the radio field intensity it 
not only restores to a radio signal, but given to the above-mentioned sum m^jor node S in a 
certain specific time interval. The above-mentioned radio field intensity is first determined by 
analog format after that, is changed into a digital signal on the strength, and is inputted into a 
microcontroller by the analog-digital converter (16) for evaluation. A control signal is also 
inputted into a microcontroller through a data signal line after a corresponding recovery, and it is 
evaluated. 
[0038] 

[Effect of the Invention] The inflation pressure monitoring apparatus of this invention is simply 
constituted from evaluation equipment which makes a certain specific wheel which sent the radio 
signal correspond to high-reliability by the above-mentioned configuration in the single receiver 
and a certain radio signal, and the operator of a car can recognize it about the measured value 
and warning corresponding to a right wheel location by it. 

[0039] Moreover, the inflation pressure monitoring apparatus of this invention can raise 
transmitting dependability as much as possible by carrying out multi-pass reception with at least 
four receiving antennas. 

[0040] Furthermore, this invention can offer the multi-pass receiver constituted simply 
especially 4-fold receiver, or 5-fold receiver for the above-mentioned inflation pressure 
monitoring apparatus. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] An example of the switching diagram of the multi-pass receiver construct of this 
invention. 

[Description of Notations] 

I . 2.3.4. Antenna 

5. Path Cord a of Antenna A 

6. Path Cord B of Antenna B 

7. Path Cord C of Antenna C 

8. Path Cord N of Antenna N 

9. Control-Line a* corresponding to Path Cord A 

10. Control-Line N' corresponding to Path Cord B 

II. Control-Line C corresponding to Path Cord C 

12. Control-Line N' corresponding to Path Cord N 

13. Sum M^jor Node 

14. Filter 

15. Receiver 

1 6. Analog-digital Converter 

1 7. Comparator 

18. Microcontroller 
19.20.21.22. Diode 
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591 nm\,ztm.cr>^^m^^^^)vr<r>^)vzr 



•fhztwxth. mz. z<7)£o%mmmcomm±. 
zcowicQxmizgdmztix^&xoiz. gmm?^^ 

m-frVMzmmLXl>J;\,\ mmtcztli. zcoi 

'j?%<th. q%a -vcos i> mmzmfecrtfrnr 
-9. z z x\m^zmu^9^ z^-tmvmn 
b. matcio. tm^&w&iziimnmzfj^im. 

■t&b^oZbXhh* 

[ooi8] mmmzn^ ±sm#m*t txiz. 

(HHz)m mUf. 2 0 0MHzW±. » 
4L<ti»4 3 3MHzX(i^9 OOMHz^MO 
SSHRFm#**«3rcft»K ttffliTflg-C-ft*. Ht=4 
ft, #4L<«. ^ISiMftW(c3M(i$iil,T r -^{i, x 

W4 LV^^d-f-Ji. l!)6 0-8 0h'7h(7)f^ 
/WE^#>4>&&*>?)T'ft&„ <i^)J;3^*E^{i#(i, is] 
p3-K1-^*)i^8~l 6h' y h^fi-^. MJ3'J3-K 

#^>Sfi#Si:LT(±, ^J8 0 b'-y h^^^SMISfi-f- 
Sr*t> 5 5 V ®Xmm-f& Z b *>'T'^ h fc^-Cft & . 

[0019] — ^^smry^ytifflsijoiMft^g^^r 

fi-vSr^fti-^fta6tc. ^nco^T«as-ft:$fL4. s 
fi^^ftfi-f-^patxs-tji, am^BtaviWB^a 

iSS*^V>f -hX 1 0 -TX 1 2 0 d BTft-i) J: 

[0020] ±iesfi^ss.i^±isf?«¥a<i. gism 
<. zcr>ak<&, gmrnbb tizmmsimxte-?-! ?ur 

at^/Xti±Ev>f i?orn-fe ;/-9--(i. ^^x^ y 
5^ z b tfxz h . «#ssiffl wssHBtttc 

i-5t; co yhSrW^Xh/l^^O-Hy >°^7l^X(im» 
WtcHliift i ^» (eft * fFfi^S k if fc i-^TSM 
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[0021] *mie>*&mm8uz xtux . -tKx<?& 
ajM^awfeft^ttWiTyTr-t" (bit. r r>x^-j 

[0022] ««tt»fc:tt«j#i#gb&«»AS*i«. . * 
2ix&. lot. #±UMJHM.#«Bi, ?4*-YX 

[0023] -?>i>i-?°v?+)--®m±. %m%iz%\toti 
izmm-t s t> & . p$aigiffi&£: o tctz—^xj 

0. *fMHfcJ3V^TI±. &&K£l)iiOTimaiafc:gyt 
[0024] SMcWtti, #7yft(c4i^iii«fc 

[0025]MKIi, ~o<y)P&&r>-f:WPt 

c-o^iy - h iz^^tihM^mtmm zti 

StU RF@*# &*Bf (ryft) Tifig 



[0026] ^o^. mzms-wmuztLti-rj 

6 : 

lz£h^)V^?°\/7^-®mz£r>xzix?tmfecyg. 

mTyT-Fiz&^xtjkzti&mw&zmztt.* timz 

tl; 

- *ti*ti<7yr~? f -y f> t mm L%&e> , $ o <ofl!io 

T^T^J&^ORFffi^Jni^ft ; 
-«Sai*<0JtK ( "A" b ( "A+B" ) ) fcj^t 

t'co^mry'ri- (axiib) wwtJzwwmm&s-t. 

( AXIJ B ) MSlZtltz&mT>Tl-b LX*y#. 

- vxtcom^m 'o^mryf-i-iz^^xmKim^ix 
mzmmztiz. 

[0027] zaynrnzX *) . Sft^gJi. #t' y h0 

s<7)T\ f-^t'yh oa^^r < Eck&mmmzmm- 
hztamnbtcz. ubizv&mT>T+tfm£zti 

&£L<n. &mm*m. ttmmz&*4 -)Vb*<n 
mm^mznm-t^mmm^-^^^^x'h 

K) . -f-ixt-J: 0 Zcr>w.lzft£>tt&WmizttliaWz&5--r 
&Z.btfX*%Z>. lot, ^fPfiffi^Sg1±(i. illgfi-^ 

[0028] ±^Ltzm^m^H-thry^-ri 
mxfth^mt. — p (Tmmm^cr^nmmm'p izmm 
^■&zbtfx*%&. LfrLtcifih. >rojss'j(i. m&m 

T(i. mtl,£, 8—1 6t7bfct4;km4. C 

^raj«Ht#tt, fflfflm-srizm-t&^^zc&T-fifmi* 

**55rv^ ?t:i:iC<7)|BiKBfI-^<7)5^c7)Mb' y 

4. i<0*^t*J^T, MWi^Wflt-f-kffffti. mta 
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m^t *a -ivt nmzwttfctmg. l tz t # cutf? 

its. 

[0029] *»^»;:Wffl£ISJt^!B<c;f3i,*-t 

-)v t <?m&3ft ttsmtfi iz m± £ titz%t>. z <Dmm 
m^nwmiz&^x . m-tLKim^xftbti&zco 
fmm-%con*)e>mft<7)fe^tmm<?>mffiWz. mzm 
mm^<?>m&kBiK0)%m*izte\,\x . £x<t>t>t+ 

£>. *J ->l-CD®&mz±'yX£t&--'Ocr>T>'ri-lZ 

■f-tzaifi zam-coimm*§-<7)jE%&:&miz * ~> xm 

i%Ztlhfrt>Xfc%>. 

[ 0 0 3 0 ] m^X. *fM)§<0#4 U^JfcOJBIgfcfc 

%<rm tmm^mmtmt^m^ixx ^zm.mz 

<F>xA -y+XliikXcox-f -y^-£. mmzmm^miz-t 
[003 1 ] M£Jf. 

-%k&<nwwt^&xii£x<nwwt^mmwLm-%£ 
%mLxL£ov.mz*>#;miz&mL ■, 
-mnm^-^m Ltz&x$> ^xmz^commm^m 
m txm&nR Fm^z^-t s r yr-r rfrnzztiZ t 
xnmmzm^x . m%mz<x«tx-( -y^-zxyym 
tzmmL ; 

-Lfrh'ik. m^xzcommm^mmm^-i^m^ 
mz. m^n&mT>7-i't / z£'>xz\<DfflMm*§-<?>-?>i- 
fn-'gmzmfcthtzisbizM^xj -yi-xn^xco 

XA y+**>mmzm$k-$h~?)V^-T\s7-ir—m&*: 

mfhzt&xz2>. 

[0 0 32] ZCOig&lZiiWX . WtWiZiXX\iZ.T>T- 

i-<^mt. mmm^mm-t^mxh-oxm^m^mm 
nryri-rf'&feZixz£xcofflizmmmizm$-^& . 

[0033] ±j&<VhWzWh&{&CD®WlRX/®m*: 
81 U ZLX±.Mi-?)U^-7U7y--®mZ. ^ixi,zm< 

z<r>mtm&m*§rmmm^commwz&^x . 

[ o o 3 4 ] hi iz x o . *5KB<?)»4 Lt-ymwm 
iznif&-?/i--?-j*x%im.ffitfL#cr>xj y^yyy-i^r 



?v2±*7Ft. m\ikwxf<nmz&^w\zimwkWL 
wtzw. xmiiiztiuzmfeztiz i>coxn%\,\ 
[0035] *%m<7)ft 4 L^^mm^mm^z^^xit. 
%m^&Rxfiwm^mz. mm. muz^ztix^z 

4 OtO^fgT y-r-f-A ( 1 ) , B ( 2 ) . C 
(3) . N (4) tfmfbtlZ. A. B. C. NO#T 

yT")-frt>mmgia (5).b(6).c(7).n 
( 8 ) tm&MS- K S ( l 3 ) tc^S . -?-ixe*i<D}f 

SGtKa. b. c. n+lcti, X^ 7 fi:UWS^ 

(1 9. 20. 21. 22) tmAZtlX^Z,. §£ft¥ 

tz~?4 (18) SrWLTi^S. 

[0036] ±IEv-f ?n3>-hu-5-a>4>g|^0*iJ 
fflUSa' (12). b' (11). c' (10). n' 

( 9 ) #*fJSS-f &g ^|8a . b . c . nCSl ffl^ 
hXA -y^^mmt. -oX(4-eilJiLh^X-f -y^-$r^- 

CfewtftM/- H SI,zMl,XtyWz-t>tlX\<'>hfr$: 

Z t t S . ±!5fP^My -KSii, 7 ^ 
^-(14) fctf-LTgftH (15) 4:*g^3#ut^ 
ft. 

[0037] uesmsii. isttfi-f-^tiw-r&^rc 

■^a^-T^'^/I^^fl (16) (cioTTi^'^/^Jg 
fi-f-(-^$ii. fpfflffc07ta6(cv-f i7arj>ho-^- 

izxxztih. ttf&-f$>mmco&. mwm^tttzT- 
ZLxmmztiz. 

[0038] 

ii^^ffi^tcio. m-^fitah. 

oaiE^^iELv^^ — jummizMm-r^m^M-^ws 
{z-o^xmmtz z t &xz h . 

[ 0 0 3 9 ] 4fc. ^ftWCDfA^K*:-? 'J 
[0040] H^. *^Bj{j;, Jbie^-Y ^EE^-^ U V 

7%im<vtztbc7)mmzm& ^n.tz-7)v^x %mm . # 
4 fi^ftflixji 5 agfi«i^^«-r « z t tfx-i* h . 

[HffiOfSJjiSrtfcBJ!] 

[Hi] ^mm^)v^-nx^:wmmM^xA y^ 
yyyA^yjAco—m. 
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I. 2. 3. 4. T>r-i- 
6. T^x^BO&Mlgb 
8. r^T^N^SNSSftn 

i o . mmmb tz*tist&Mimn 

I I . mw&ciznm-rmmf&c ■ 



1 2 
1 3 
14. 
1 5. 
16. 
1 7. 
18. 
1 9. 



7 -r/u?— 



2 0. 21. 22. r-f K 



[01] 




'TOT 



< « u z 
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7oy b^-iScr>MZ 

(71)ffiSA 596146957 (72)3^ ^ , ,j < ^ 5f ^#_ 

Im Gree 79, CH-8566 El A&ftmm CH-6343 

lighausen Switzerla yiOX^i; 1 
n d 



